Regulation of cardiac metabolism and function by lipogenic factors.
The heart has a limited capacity for lipogenesis and de novo lipid synthesis. However, expression of lipogenic genes in cardiomyocytes is unexpectedly high. Recent studies showed that lipogenic genes are important factors regulating cardiac metabolism and function. Long chain fatty acids are a major source of ATP required for proper heart function, and under aerobic conditions, the heart derives 60-90% of the energy necessary for contractile function from fatty acid oxidation. On the other hand, cardiac lipid over-accumulation (e.g. ceramides, diacylglycerols) leads to heart dysfunction. Downregulation of the lipogenic genes' expression (e.g. sterol regulatory element binding protein 1, stearoyl-CoA desaturase, acetyl-CoA kwacarboxylase) decreased heart steatosis and cardiomyocyte apoptosis, improving systolic and diastolic function of the left ventricle. Lipogenic factors also regulate fatty acids and glucose utilization in the heart, underlining their important role in maintaining energetic homeostasis in pathological states. Fatty acid synthase, the enzyme catalyzing fatty acids de novo synthesis, affects cardiac calcium signaling through regulation of L-type calcium channel activity. Thus, a growing body of evidence suggests that the role of lipogenic genes in cardiomyocytes may be distinct from other tissues. Here, we review recent advances made in understanding the role of lipogenic genes in the control of heart metabolism and its involvement in the pathogenesis of lipotoxic cardiomyopathy.